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An integrated optical biopsy forceps, comprising: 



a flexible catheter trunk part having a bore therethrough, and having proximal and distal ends; 

an optical fiber extending through the catheter trunk part, the distal end of the optical fiber 
positioned at the distal end of the catheter trunk part with its optical view axis aligned for a tissue analysis 
zone adjacent the distal tip of the catheter trunk part; 

cutting jaws mounted at the distal end of the catheter trunk part for selective opening and closing, 
said cutting jaws positioned with their closed cutting position on the optical view axis in the tissue analysis 
zone and with the longitudinal axis of the optical fiber inside the tissue analysis zone; 

an actuator mechanism functionally connected to the jaws for selectively controlling the opening 
and closing of the cutting jaws to cut a biopsy sample from the exact location of the optical tissue analysis 
zone. 
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CLAIMS 

(57) [Claim(s)] 

[Claim 1] The boa which is the optical bioptome of one, is flexible catheter idiosoma, 
and penetrates said catheter idiosoma, It is the optical fiber prolonged through the 
catheter idiosoma which has the near end section and the far-end section, and said 
catheter idiosoma. Said far-end section of said optical fiber The structure analysis area 
where it is located in said far-end section of said catheter idiosoma, and the optical 
monitor shaft of said optical fiber adjoins said distant place point of said catheter 
idiosoma, and the optical fiber which has aligned, It is the cutting jaw attached in said 
far-end section of said catheter idiosoma for alternative disconnection and closing. Said 
cutting jaw So that a biopsy sample may be cut from the cutting jaw arranged as the 
cutting location where these jaws were closed is on an optical monitor shaft and the 
longitudinal axis of said optical fiber is in said structure analysis area, and the exact 
location of said microscopic structure analysis area The optical bioptome possessing 
the operation system functionally connected to said jaw for controlling disconnection 
and closing of said cutting jaw alternatively of one. 

[Claim 2] Forceps according to claim 1 which have the tubular slide member to which 
said operation system is attached in said far-end section of said catheter idiosoma, and 
is suitable for migration of shaft orientations about said catheter idiosoma, and the link 
mechanism which connects said cutting jaw to said tubular slide member. 
[Claim 3] They are the forceps according to claim 2 which can move with said optical 
fiber in order said optical fiber is movable to the shaft orientations of said catheter 
idiosoma between the location which moved forward, and the retracted location, and 
said tubular slide member is fixed to said optical fiber and to control disconnection and 
closing of said cutting jaw alternatively from said near end section of said catheter 
idiosoma. 

[Claim 4] Said both remote points of said optical fiber are forceps according to claim 2 
drawn in when said cutting jaw is closed down. 

[Claim 5] The attaching member fixed to said catheter idiosoma in said far-end section 
of said catheter idiosoma in order to attach said jaw is provided. Said tubular slide 
member It can move to shaft orientations about said attaching member. Said tubular 
slide member Forceps according to claim 2 which collaborate with said attaching 
member so that the second movement restriction halt section for preventing 
superfluous depression of the first movement restriction halt section for preventing the 
superfluous escape of said optical fiber and said optical fiber may be decided. 
[Claim 6] Said cutting jaws are forceps according to claim 5 located so that the 
attaching member connected to said catheter idiosoma in the far-end section of said 
catheter idiosoma for the alternative disconnection and closing in biopsy cutting 
movement in order to attach said jaw may be provided further and the cutting location 
of said cutting jaw may be the distant place point of said forceps. 
[Claim 7] They are the forceps according to claim 6 which an operation system has the 
tubular slide member connected with said jaw, and said operation system makes 
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produce disconnection and closing of said jaw by shaft-orientations movement of said 
tubular slide member. 

[Claim 8] In said near end section of said catheter idiosoma, a control unit is provided 
further. Said control unit For connection with the electro-optics structure analysis 
equipment of said optical fiber, said near end section of said optical fiber is accepted, 
and said catheter idiosoma is fixed to said control unit. Said optical fiber In order [ which 
is movable and pushes said tubular slide member about said control unit ] to reach, to 
lengthen said tubular slide and to close said cutting jaw, it connects with said tubular 
slide member. Said cutting jaws are the forceps according to claim 7 suitable for 
carrying out sampling of a biopsy in the exact field of the monitor of optical structure 
analysis. 

[Claim 9] The link mechanisms which connect said cutting jaw to said tubular slide 
member are forceps according to claim 6 which have the first link and the second link. 
[Claim 10] Each of said cutting jaw is forceps according to claim 9 with which said first 
link which has an installation part and a sample reception part, and is connected to said 
jaw, and said second link intervene between said installation section and said sample 
reception section. 

[Claim 1 1] They are the forceps according to claim 10 which collaborate with said 
attaching member so that the second movement restriction halt for preventing 
superfluous depression of the first movement restriction halt section for preventing the 
escape with said tubular slide member movable to shaft orientations about said 
attaching member and said tubular slide member superfluous [ said optical fiber ] and 
said optical fiber may be decided. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Field of invention This invention relates to the field of a medical diagnosis and a 
therapy. This invention especially relates to use of this forceps equipment in a medical 
diagnosis further about the optical fiber of one, and the forceps equipment which 
separates distantly and has a controllable bioptome function. This catheter fits 
extraction of the biopsy sample of the same fabric domain for retracting from the body 
for identification of the class of organization in the organization in the living body by the 
optical technique which uses an optical fiber, the trial of the conventional technique, 
and analysis. 

Background of the advanced technology The bioptome equipment of many classes has 
developed about a medical diagnosis in the living body and processing of various 
conditions. For identification of the class of analysis and organization, such equipment 
is designed in processing of an endoscope of a laparoscopy and a blood vessel for 
sampling of the organization in the body, in order to collect biopsy samples. These 
bioptome equipments have a small cutting jaw in the far-end section, after the far-end 
section of equipment discovers an interested part or is controlled, separate from the 
near end section and operate. 

Especially one difficult point when using the bioptome of the advanced technology is 
arranging a distant place point correctly certainly about the sick field considered, when 
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an interested area is very small. The optical catheter or optical probe of various classes 
has developed in order to use it for discovering or identifying the part in the body. The 
approach of diagnosing or treating the organization in the living body which uses an 
optical guidewire is indicated in U.S. Pat. No. 5439000 belonging to spectra Saiensu- 
Sha. In order to discover a part, an optical catheter is used for the equipment of the 
kind of a certain kind for an internal biopsy of advanced technology, and it is followed 
by exchange of an optical catheter using the bioptome for extracting a sample. 
However, this may produce the result that an error and indeterminacy arise in 
arrangement of the last of the forceps jaw about the small structure or the small field 
identified before. 

The field considered is discovered visually and the equipment of other advanced 
technology which uses an optical monitor or a map, and cutting equipment in the 
equipment same in order to carry out a biopsy is proposed. For example, PCT 
application PCT/US 83/No. 00360 by the laser scope company is related with the 
operation equipment for an internal operation. A means to cut a firm organization is 
established in order to expand the cavity which can be seen by the equipment to 
supervise. An organization collection means adjoins the equipment to supervise and is 
established. However, it is barred by the thickness needed in order that such equipment 
may contain map equipment and a cutting starting device, and this equipment bars the 
use in a very small field. The further fault of such advanced technology is the "parallax" 
between a deflection, a monitor shaft or map equipment, and the cutting location of a 
biopsy sampling equipment, and a biopsy sample is extracted from the area where it 
actually moved slightly from the area supervised by optical equipment. This produces 
the interested result of loss of precision in the case of the small structure very much. 
Epitome of invention In order [ these ] to reach and to conquer other problems, this 
invention gives the optical bioptome equipment of the fiber of one, and this equipment 
is very thin, can be used in an interested, very small field, and aligns the biopsy field of 
an optical visual field and a sample correctly. 

This invention gives the optical bioptome which suited the organization identified by 
both an optical technique and biopsy sampling. Forceps equipment has extended 
catheter idiosoma for operation to a field with installation into the body, and an interest. 
The far-end section of forceps equipment has the cutting jaw of a pair, and the point of 
the optical fiber prolonged through forceps equipment. The near end section has the 
control operation section, in order to operate a jaw, and it controls forceps equipment. 
According to one mode of this invention, the method of diagnosing an organization in 
the part in the body is offered. This approach is an optical bioptome of one which has a 
flexible catheter, an optical fiber is prolonged through this catheter and the far-end 
section of an optical fiber consists of introducing into the body the optical bioptome of 
one arranged with the optical monitor shaft which aligns for the structure analysis area 
which adjoins the distant place point of catheter idiosoma. It has further the cutting jaw 
attached in the far-end section of catheter idiosoma in order to open or close this optical 
bioptome alternatively by cutting movement of a biopsy in a structure analysis area, and 
the operation system is functionally connected to the jaw, in order to control 
disconnection or closing of a cutting jaw alternatively, and use of the structure analysis 
equipment of electro-optics by which the organization in the structure analysis area 
which adjoins the far-end section of forceps was connected to the near end section of 
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an optical fiber - letting it pass - a spectrum - it is analyzed-like. the field which has an 
interest in the body when this optical bioptome is identified by the spectral analysis of 
the class of organization in the structure analysis area which adjoined the distant place 
point of catheter idiosoma - a spectrum - it is guided-like. And a biopsy sample is cut 
from the location of a microscopic structure analysis area by operating an operation 
system, and a biopsy sample is retracted from the body. 

one operative condition - in order that it may set like and a cutting jaw may cut the 
organization located between jaws - a rotation sake - or it is attached for other 
movements which bring about both jaws, and through catheter idiosoma, a cutting jaw 
is connected with the optical fiber prolonged to a control unit, and is controlled by the 
near end section of equipment. An optical fiber passes along a control unit and catheter 
idiosoma, and is prolonged to the distant place point for receiving from the near end 
section for connection with an electro-optics analysis apparatus, and/or it transmits 
luminous energy from an organization in the location of a point. The point of an optical 
fiber is arranged in the area of contact and cutting at a jaw and the same axle, and a 
biopsy sample is taken correctly in the part within the visual field of an optical fiber. 
In the further embodiment, a cutting jaw is attached for other movements which bring 
about both jaws in order to rotate, in order to cut the organization stationed between 
jaws. An optical fiber is prolonged through equipment to the distant place point for 
receiving from the near end section for connection with an electro-optics analysis 
apparatus, and/or it transmits luminous energy from the organization of the location of a 
point. A fiber point is arranged on the jaw and the same axle in an area of contact and 
cutting, and a biopsy sample is correctly taken by the part within the visual field of an 
optical fiber. 

An example of use of this invention exists in a diagnosis of lock out of main arteries, 
such as a failure of atherosclerosis, and a thrombus, or an artery, the angiogenesis of 
after identification and balun, drugs conveyance, or laser removal - be - the catheter 
of a suitable therapy can be used in order to move forward along with a guidewire and 
to treat a patient. This invention is useful in many of other fields which are not further 
restricted although oncology, urology, a gastroenterology, neurosurgery, a tocology, 
general surgery, a tocology, or a gynecology is included. This invention can be used in 
processing of the laparoscope for the information on the further diagnosis, and/or 
instruction of a format of a therapy (laser, such as bipolar electrotome equipment, or 
cutting/coagulation equipment). 

It becomes clear from the description of these followings of an embodiment with 
invention reach and suitable for other descriptions and advantages to invention. 
Easy description of a drawing Drawing 1 is drawing of the whole optical bioptome by 
this invention. 

Drawing 2 is a sectional view in the expansion scale of the far-end section of the 
forceps of drawing 1 , and the forceps jaw is opened wide. 

Drawing 3 is drawing of the far-end section of the forceps of drawing 1 , and the forceps 
jaw is blockaded. 

Drawing 4 is the perspective view of a fiber tubing assembly and a related component, 
and is the far-end section of the equipment of drawing 2. 

Drawing 5 A is the top view of the component of the far-end section of the equipment of 
drawing 2, and is the expanded scale. 
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controlling at the time, the hole of a useful finger is formed. 
An optical fiber 50 is analyzed in response to the light which it extended through the 
slider 30 within the protection cable or the sheath 32 from the control unit 12, and this 
electro-optic device gave the illumination light to this optical fiber, and was returned 
from the target in the far-end section of forceps, in order to connect with an electro-optic 
device (not shown). In order to guide forceps, it can be used for the optical bioptome of 
this invention for the electro-optics technique of the class of arbitration, using. This has 
the technique of a spectrum of identifying the class of organization by the spectral 
analysis of the light returned from the equipment used in order to copy an image, or it 
supervises, the equipment which uses lighting with white light since a tint is backed up 
in an interested field, and the organization illuminated with the light of specific 
wavelength. Such part opto-electronics uses the property of fluorescence of having the 
specific property or the characteristic wavelength of a class of an organization to reflect. 
The far-end section 16 of optical forceps has York 60, and this York is helpful as an 
attaching member for a cutting jaw so that it may see in drawing 2, and 5A, 5B and 5C. 
York 60 can be machined with stainless steel, or can be formed from other suitable 
ingredients. Generally York has the distant place part 63 which has the near section or 
the near part shown with a reference number 61, a center section 62, and the distant 
place edges 63a and 63b which curved inside, and which counter. York 60 has the boa 
64 which penetrates York and is prolonged. Each of the distant place edges 63a and 
63b which counter has the arc slot 65 (drawing 5 B and 5C), and this arc slot is formed 
in distant place edge circles, and carries out partition formation of the guide slot for the 
far-end section of an optical fiber 50. The diameter of the boa by which partition 
formation is carried out in the arc slot 65 can attach a stage with a smaller dimension in 
the distant place edges 63a and 63b. 61 and 62 have an almost circular cross section 
in part. In part, 61 has this diameter that is in agreement with the dimension inside the 
coil section 22, 62 has the diameter which is in agreement with the dimension of the 
outside of the coil section 22, it is one of these and it is pasted [ the edge of the coil 
section 22 is accepted and ] up on 62. The near end side 56 of York 60 collaborates 
with the far-end section 21 of the inside tubing 20, and when inside tubing moves 
forward within the outside tubing 22 and a jaw is opened, it gives a limit halt for the fiber 
tubing assembly 52. A center section 62 has the holes 68 and 69 of the pair which 
receives pins 72 and 73. 

When a jaw is closed so that a stage can be attached about 62 in part and it may have 
the configuration where it is thin for the ease of installation and operation (drawing 3), 
the distant place part 63 enables jaws 80 and 81 to bend to 62 in part, so that it may 
see with a side elevation by drawing 2 and 5B. The distant place part 63 has the still 
more nearly right-angled slot 70, and this slot is formed in a distant place part, and let it 
be the magnitude of the dimension of the installation edge of the lever arm 85 of a jaw. 
The wall 71 of the distant place part 63 can attach a stage outside about a slot 70, and 
gives clearance for the edge of the control wires 40 and 41. 
Since jaws 80 and 81 are the same, only one of the jaws is described by the detail 
here. Although these two jaws are symmetrical with a field and it is the same, a 
serration is alternation so that it may be engaged. A jaw 80 has a back lever or the 
installation part 85, and a distant place cup or the sample reception part 82, and has 
the sharp serration 83 used in order that this reception part may cut the sample of an 
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organization so that it may see in drawing 6 A and 6B. This lever part 85 has the hole 
84 formed in order to receive a pin 72, and in this way, in order that a pin is helpful in 
order to hold a jaw, and it may act as a rotating point further, it is helpful, or [ that 
hemming is carried out to a right angle by the point so that a hole 86 may be formed in 
the front point of the part thrown into relief and it may be caught effectively ] - or the 
edge of the control wire 40 (or 41) bent is accepted. This control wire is formed from 
such a wire flexible enough that it bends when it is fully firm although a jaw is pressed 
and a jaw is opened, but being retracted so that a wire may lengthen both jaws. 
The far-end section 16 of optical forceps has the fiber tubing assembly 52 further so 
that drawing 2 may see. A fiber tubing assembly has the tubing 54 which can be 
machined from stainless steel or can be formed from other suitable ingredients. The 
edge of plastic tubing 20 laps with the edge 55 of tubing 54, and is pasted up on tubing 
54. The control wires 40 and 41 and an optical fiber 50 pass through the inside of 
tubing 54 from plastics 20. It passes to shaft orientations through tubing 54, and an 
optical fiber and a control wire are pasted up on tubing 54 with epoxy or other suitable 
adhesives. An optical fiber 50 is a polyamide or has the jacket 87 which consists of the 
same ingredient, and the outside protecting tube 88 which consists of stainless steel. 
This jacket 87 is prolonged from the near end section covering the overall length of an 
optical fiber to the near end section. The protecting tube 88 is prolonged from the far- 
end section of an optical fiber to at least one point located in the far-end circles of 
tubing 54. The far-end sections of an optical fiber 50 are the protecting tube 88 and a 
field location, and, therefore, have covering of a lens or transparent epoxy in desired 
optical activity. When an organization is removed from a biopsy jaw, the protecting tube 
88 is formed in the far-end section of an optical fiber so that reinforcement which 
prevents the damage to fiber with pincettes etc. may be given. 
With reference to drawing 1 and 2, it sets working, and a slider 30 is retracted toward 
the posterior part of a control unit 12, and closes a jaw. this makes migration of plastic 
tubing 20, the fiber tubing assembly 52, the control wires 40 and 41 , and an optical fiber 
50 produce to the left drawing 2 - setting - This lengthens an optical fiber into York. In 
this arrangement, the far-end section is the same narrow diameter as the main 
idiosoma of a forceps catheter, and the closed jaw has the smooth circular 
configuration which makes easy installation and operation of a blood vessel of the 
equipment of an endoscope or the laparoscope. Furthermore, a cutting jaw is located in 
the same axle about the far-end section of an optical fiber. 

Once it is arranged in an interested near field, a forceps jaw can be wide opened by 
pushing the slider 30 of the control operation section, this makes migration of plastic 
tubing 20, the fiber tubing assembly 52, the control wires 40 and 41 , and an optical fiber 
50 produce to the right drawing 2 - setting - A control wire makes push and a jaw open 
wide to a jaw. The point of an optical fiber is extended by shaft orientations at 
coincidence. The far-end section or the distant place point of an optical fiber is located 
in the far-end section of catheter idiosoma, and when a cutting jaw operates to the 
closed cutting location, an optical monitor shaft or an optical monitor shaft aligns for the 
structure analysis area which adjoins the distant place point of catheter idiosoma, and 
is located in the surface of action of a cutting jaw. And this equipment is used for 
identification of an optical organization. When a sick field is identified and the biopsy of 
a sick field is needed, a slider 30 is lengthened, retract the point of an optical fiber, 
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coincidence is made to close a jaw, and a biopsy sample is cut in the exact location 
supervised with an optical fiber. This biopsy sample is cut from the part of an exact 
organization identified by the spectral-analysis phase, without needing the thing of 
catheter idiosoma to do for migration or location ****. And forceps can be drawn in from 
a patient, in order to collect samples for analysis. Analysis of the retracted sample can 
be performed using a well-known inspection technique, and confirms identification of 
the organization sample made by spectral analysis. 

The optical bioptome of this invention is used in order for use of the electro-optics 
structure analysis equipment connected to the near end section of an optical fiber to 
analyze the organization in the structure analysis area which adjoins the far-end section 
of forceps using a spectrum, the field where an optical bioptome has an interest which 
is identified by the spectral analysis of the class of organization in the structure analysis 
area which adjoins the far-end section of catheter idiosoma in the body - a spectrum - 
it is guided-like. 

With reference to drawing 7, the further embodiment of the optical bioptome of one of 
this invention is shown by the reference number 90 as a whole. The optical forceps 90 
are the same as the optical forceps 10 shown in drawing 1 almost, therefore a 
corresponding element can give the same reference number. The optical bioptome fits 
the use in the interior of the body relevant to processing of an endoscope of the 
laparoscope or a blood vessel. Forceps 90 have an operating part 91 and the lever 92 
of operation, the center section 14 that extends covering the main die length of 
equipment, and the far-end section 16 in the near end section. The far-end section 16 
has the cutting jaws 80 and 81 of forceps, and the far-end section of an optical fiber 50, 
and this optical fiber is contained within [ corresponding to the plastic tubing 20 of 
forceps 10 ] plastics, and as forceps 10 are shown in drawing 1 -6, it passes a sleeve 
24. 

The lever 92 of operation has the upper limit section 93 which rotates to a control unit 
91 by the rotation pin 94. Forceps 90 have strengthening tubing corresponding to the 
strengthening tubing 29 and the control wires 40 and 41 of forceps 10, and this 
strengthening tubing encloses fiber optics tubing. A control wire passes the 
surroundings of post 95 and is fixed to the lever 92 of operation in the about 93 upper 
limit section located in a control unit. With reference to the optical bioptome 10, optical- 
fiber tubing is prolonged from the control unit in the above protection sheaths 32. A 
profile 97 is formed in a control unit 91 and the lever 92 of operation, and when [ at 
which forceps are grasped ] reaching and controlling, the hole of a useful finger is 
formed. A lever of operation has further the bend 99 which forms a support of a finger, 
and this bend raises the economical efficiency of an instrument with the lever 
equipment of operation with which forceps 90 are subordinate. 
Jaws 80 and 81 are wide opened, when it is as the relative position between a control 
unit 91 and the lever 92 of operation being shown in drawing 6. When the lever 92 of 
operation moves in the direction of an arrow head 89 toward a control unit, the control 
wires 40 and 41 are lengthened around post 95, an optical fiber is drawn in, and the 
jaws 80 and 81 closed the same with actuation of forceps 10 having been described are 
operated. When a lever of operation moves to an opposite direction, a control wire 
moves forward within tubing 20, and makes a jaw open wide. 
With reference to drawing 8, the far-end section 106 of the optical bioptome of one 
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given by the further embodiment of this invention is shown. This optical bioptome has 
an optical fiber 150 and the forceps cutting jaws 180 and 181 which counter, and these 
optical fibers and jaws can be made to be the same as that of the optical fiber of 
forceps 10 and jaw which are shown in drawing 1 -6. The optical fiber 150 of an optical 
bioptome has a member like an outside sheath or the sheath of the shape of tubing of 
the outside corresponding to the coil section 22 (drawing 2) or the catheter idiosoma 
110, and the strengthening covering 1 16 that can be considered as a stainless steel coil 
or a cable, the sheath of nylon, or other suitable coverings of arbitration. The 
strengthened optical fiber is movable to shaft orientations within a sheath 110. This 
optical bioptome has a tubular slide member further, and it connects with an optical 
fiber and this slide member is movable with an optical fiber, and when an optical fiber 
moves within the outside sheath 110, in order to operate jaws 180 and 181, it is 
connected with jaws 180 and 181 . 

An optical bioptome has a suitable control unit (not shown), in order to make actuation 
of the tubular slide member 120 easy. Preferably, although the control unit is the same 
as the control unit 12 (drawing 1) of the optical bioptome 10, a control unit can have the 
operation system of the class of arbitration which can give the shaft-orientations 
migration of both directions to the optical fiber 150 of an optical bioptome. Furthermore 
with reference to drawing 1 , the optical fiber 150 located in an outside sheath is 
prolonged from the far-end section 106 to a control unit in such equipment covering the 
main die length of equipment. The near end section of a sheath 1 1 0 passes a sleeve 
like a sleeve 24, and is fixed to the point of a control unit. This sleeve is reinforced, a 
browning form is removed and a sheath 1 10 is attached in a control unit. The near end 
section of this optical fiber 150 passes a sleeve 24 further, and is fixed to the slider 30 
of the control unit 12 of the distant place of the near end section of an optical fiber 150, 
and the edge of an optical fiber passes a slider from a control unit for connection with a 
suitable electro-optic device, as the optical fiber 50 of the optical bioptome 10 was 
described. The slider 30 of a control unit conforms so that push and this strengthening 
optical fiber may open [ the strengthening optical fiber 150 ] the jaw of push and an 
optical bioptome for the tubular slide member 120 wide, a strengthening optical fiber 
may be lengthened, the tubular slide member 120 may be lengthened and a jaw may 
be closed. 

In order to guide forceps, it can be used for the optical bioptome of this invention for the 
electro-optics technique of the class of arbitration, using. This has the technique of a 
spectrum of identifying the class of organization by the spectral analysis of the light 
returned from the equipment which copies an image or it supervises, the equipment 
which uses lighting with white light since a tint is backed up in an interested field, and 
the organization illuminated with the light of specific wavelength. Such part opto- 
electronics uses the property of fluorescence of having the specific property and the 
characteristic wavelength of a class of an organization to reflect, 
the catheter in the air with which a sheath 110 has flexible /flexibility in a detail with 
reference to drawing 8 more in consideration of an optical bioptome — it is — tubing of 
plastics (plasticity ingredient) - or it can be formed from the composite-construction 
object of plastics (plasticity ingredient)/metal, and this sheath carries out partition 
formation of the boa which penetrates opening or opening. As an example, the outside 
sheath 1 10 is the same as the outside sheath of the bioptome of throwing away 
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generally used using the colonoscope currently used by the top and the bottom 
gastrointestinal tract, and the bronchoscope currently used by the trachea and the 
bronchial tube. Or the outside sheath 110 can be used as firm tubing like the outside 
sheath of the bioptome generally used using the cystoscope, the vaginoscope, and the 
laparoscope. 

In the far-end section, an optical fiber 150 is prolonged through the central boa 119 
formed through the tubed slide member 120 attached in an attaching member or the 
jaw support block 122, and this attaching member or a jaw support block is helpful as 
an attaching member for the cutting jaws 1 80 and 181. The jaw support block 1 22 can 
be machined from stainless steel or other suitable ingredients. This jaw support block 
122 has the boa 124 with which a cross section penetrates an almost circular jaw 
support block, and extends. The inside dimension of the jaw support block 122 is in 
agreement with the outer size of the outside sheath 1 1 0 fixed by the suitable approach 
of hemming etc., using cement. Jaws 180 and 181 are pivoted by the support block 122 
which has the hole of the pair which receives pins 130 and 132, and these pins pass 
the handle part 134 of a jaw, and hold jaws 180 and 181 in a predetermined location. 
As shown to drawing 8 in a side elevation, the installation to the support block of the jaw 
by the handle part 134 makes it possible to bend jaws 180 and 181 to the front end 
section of a support block, when it is closed down so that it may have a configuration 
thin about the far-end section of forceps for the ease of installation and operation. The 
jaw support block 122 has the slot which controls migration of jaws 180 and 181 . 
The tubular slide member 120 is attached in the boa 124 of the jaw support block 122, 
and moves freely within the support block 122 during actuation of a jaw. An optical fiber 
150 is fixed to the tubular slide member 120 by the suitable approach using cement etc. 
Jaws 180 and 181 are connected to the tubular slide member 120 by the control links 
136 and 138 of a pair, and these control links are firm members which function as a link 
mechanism which connects a cutting jaw to a tubular slide member. A control link 136 
has the end section 139 connected to the tubular slide member 120 by the pin 140. The 
other end 141 of a control link 136 is connected to a jaw 180 by the pin 142. Similarly, a 
control link 138 has the end section 144 connected to the tubular slide member 120 by 
the pin 146, and the other end 148 connected to a jaw 181 by the pin 149. In this way, 
when an optical fiber is drawn in, migration of the shaft orientations of the optical fiber 
of the direction of an arrow head makes migration of the shaft orientations of the tubular 
slide member 120 produce, rotates control links 136 and 138 around each edges 139 
and 144, lengthens both jaws, and operates the cutting jaws 180 and 181. In the far- 
end section 152 of the tubular slide member 120, the back side 151 suits so that it may 
engage with the front field 1 53 of the jaw support block 1 22. When this jaw support 
block functions as a movement restriction halt side and an optical fiber 150 withdraws, 
shaft-orientations migration of the tubular slide member 120 is restricted. Similarly, 
when an optical fiber 150 moves forward within a sheath 112, the tubular slide member 
120 moves to shaft orientations in an opposite direction, moves a jaw to control links 
136 and 138, and is detached. When the front field 161 suits in the near end section 
162 of the tubular slide member 120 so that it may engage with the back side 163 of the 
jaw support block 122, and an optical fiber 150 withdraws, it functions as a migration 
halt side which restricts shaft-orientations migration of the tubular slide member 120. In 
this way, both the near end section of the tubular slide member 120 and the far-end 
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section have the limit halt section which prevents too much escape of an optical fiber 
150, and too much depression. 

Furthermore, an optical fiber 150 is fully drawn in by working [ of an optical bioptome ], 
and the beginning until the back side 151 engages with the front field 152 of the jaw 
support block 122 (retracting a slider 30 toward the posterior part of a control unit), and 
it makes them move the tubular slide member 120 in the direction of an arrow head 154 
with reference to drawing 1. In this location, control links 136 and 138 are retracted 
back, both the jaws 180 and 181 are retracted, and a jaw is closed. In this arrangement, 
the far-end section 106 of forceps is the same narrow diameter as substantially as the 
outside sheath 116 which carries out partition formation of the main fuselage station of 
an optical bioptome, and the closed jaw has the smooth circular configuration which 
makes easy the installation and operation passing through the path of the biopsy of an 
endoscope. 

Those who look at an endoscope let the biopsy path of an endoscope pass, and 
advance an optical bioptome to the structure analysis area which has the organization 
section or the body expressed by the interested near field 170, i.e., a reference number. 
Once it is arranged to an interested near field, a forceps jaw can be wide opened by 
advancing a slider 30, and, thereby, will advance an optical fiber 150 to the front 
through a control unit, this advance migration moves the tubular slide member 120 
ahead to the right drawing 8 - setting, and it rotates control links 136 and 138. A control 
link makes push and a jaw open wide to a jaw as a control link rotates. The distant 
place point of an optical fiber 150 is ahead extended by shaft orientations at 
coincidence exceeding a jaw. And forceps can be used for identification of an optical 
organization. 

Supposing the biopsy of a sick field is needed when a sick field is identified and, a 
slider 30 is retracted, and the tubular slide member 120 will be retracted in this way, the 
point of an optical fiber will be retracted, it will be the exact location discovered an 
optical fiber 1 50 and by supervising through an optical fiber to coincidence, and it will 
cut [ will make a jaw close and ] a biopsy sample. In order to extract the sample of an 
organization, those who look at the endoscope holding an instrument lengthen the 
slider of a control unit quietly back, retract an optical fiber and the tubular slide member 
120, separate an optical fiber from an organization chart side, and make it move by the 
control unit. When an optical fiber is drawn in, and a tubular slide member moves in the 
direction of an arrow head 154, it is begun to close a jaw. Those who look at an 
endoscope when a jaw is closed push an instrument quietly, and move a jaw to the 
front face of an organization, and the sample of an organization is captured by the jaw, 
when a jaw is closed. While a jaw is closed, those who look at an endoscope pull apart 
the whole assembly from an organization chart side, and an optical bioptome is drawn 
in from an endoscope, and the organizations of a sample can be collected. 
In this way, this invention offered the optical bioptome. The point of an optical fiber 50 
(and optical fiber 150) is the area and the same axle by which two jaws 80 and 81 (and 
jaws 180 and 181) cross, and a sample is extracted, and the important description of 
this invention is aligning completely. In this way, there is no error of the "parallax" 
between a deflection or the part where optical measurement is made, and the part 
where a biopsy sample is extracted. This is big amelioration in the thin small 
configuration of equipment in case a jaw is retracted compared with the equipment of 
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the conventional technique. According to the further description, the fiber optics 
assembly which has the tubular slide member of an optical fiber and a bioptome can be 
manufactured as a disposable assembly, and the remainder of a bioptome is 
manufactured as equipment which is not throwing away. Since the control wires 40 and 
41 of the jaw of a biopsy are not needed, in order to make the signal detected about a 
noise increase, I hear that the optical fiber of a big diameter can be used, and they 
have the main advantages of forceps 10 and the compared forceps 100. 
As mentioned above, having offered the improved optical bioptome which gives control 
of a high precision and the diagnostic approach is recognized rather than we were 
before possible. While we showed this invention using two instantiation-embodiments of 
this invention, in within the limits of this invention, it is recognized that deformation of a 
configuration, an ingredient, and an assembly is possible. 

m 
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